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OCTOBER 1982 — REVISED OCTOBER 1984

150 W at 25°C Case Temperature

6 A Continuous Coliector Current

12 A Peak Collector Current

Operating Characteristics Fully Guaranteed at 100°C
Transient Power Dissipation Guaranteed at 100°C
IcES < 100 pA at Maximum Rated VCE at 100°C
1000 V Blocking Capability

_ High Sustaining Voltage
TIPL752 ... 350 VMin.
TIPL752A ... 400V Min.

® Specifically Designed for High-Voltage, inductive-Load
) Switching Applications

device schematic
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absolute maximum ratings at 26°C case temperature (unless otherwise noted) u>)
TIPL752 TIPL752A a
Collector-base voltage 800V 1000V —
Collector-emitter voltage (Vgg = 0) 800V 1000V &
Collector-emitter voitage {ig = O} 350V 400V |
Base-emitter voltage 0oV i
Continuous collector current 6A
Peak collectar current (see Note 1) 12A
Continuous device dissipation at {or below) 26°C case temperature {see Figure 12) 150W
Operating junction and storage temperature range ~65°C to 200 °C
NOTE 1: This value applies for tyy € 10 ms, duty cycle < 2%.
Texas W2
EXAS 6-11
INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

o |

.

 ——




TEXAS INSTR {OPTOZ

L2 Dﬂa%wab 0037020 1 r

P ... ..

a diL

)
s
)
o
)

8961726 TEXAS INSTR (OPTO) 62C 37020

TIPL752, TIPL752A — 7=33-(3
N-P-N SILICON POWER TRANSISTORS :
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electrical characteristics at 25°C case temperature {unless otherwise noted) s

PARAMETER TEST CONDITIONS TIFL752 JIPL762A UNIT
- MIN TYP MAX | MIN TYP MAX
VCEO{sus) ic=0.1A, L= 25mH, See Nots 2 - 350 400 v
Vecg= 350V, Ig=0 50
Iceo VCE = 400V, 1g=0 o M
Ve =800V, Vgp=0 50
VCe = 1000V, Vgg=0 50
Ices VCE = 800V, v:E =0, ¢ = 100%C 100 HA
Veg = 1000V, VBg=0, Te = 100°C . 100
IeBO Vgg = 10V, ic=0 1 1| mA
hFE VCE=6V, Ic = 0.5A, SeeNotes3and4 15 60 | 156 60
I = 2A, I|g = 0.4A, SeeNotes3and4 0.5 0.5
v Ic = 4A, Ig = 0.8A, SeeNotes3and4 1 1 v
CElsat) ic = 6A, i = 1.2A, SeoNotes3and4 2.5 2.6
Ic = 6A, ig = 1.2A, SeeNotes3and4, Tc = 100°C 5 5
ic = 2A, ig = 0.4A, SeeNotes3and4 1.1 1.1
VBE(sat] ic = 4A, lg = 0.BA, SeeNotes3and4 1.3 1.3 v
Ic = 6A, Ig = 1.2A, SeeNotes3and4 1.5 1.5
Ic = 6A, Ig = 1.2A, SeeNotes3and4, Tg = 100°C 1.4 1.4
fr Ve = 10V, Ic = 0.5A, SeeNoteb 7 7 MHz
Cobo Vcg = 20V, g =0, f=0.1MHz 106 105 oF

NOTES: 2. Inductive loop switching measurement.
3. These parameters are measured using pulse techniques, pulse duration = 300 ps, duty cycle € 2%.
4. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts and located within
© 3,2mm (0.125 inch) from the device body.
6. To obtain fT. the |hje| response is extrapolated at the rate of — 6 dB per octave from f = 1 MHz to the frequency at which
Ihtel = 1.
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thermal characteristics

| - [ PARAMETER [ MiN TYP MAX T UNIT |
} | RoJc | 1.17 [ °ecw ]
‘ . . y . . 3 .
resistive-load switching characteristics (unless otherwise noted)
PARAMETER TEST CONDITIONS . MIN TYP MAX | UNIT
:"" ic = 6A, Vee = 200V, Igq = 1.2A, ) > ; ::
S - - = 259 . .
™ g2 = ~1.2A, T¢ = 25°, See Figure 1 05 T s
:°" Ic = 6A, Ve = 200V, Igq = 1.24A, 2': “:
s u
| = ~1.2A, = °C,
m B2 1 Tc = 100°C See Figure 1 7 s
inductive-load switching characteristics (unless otherwise noted)
“PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tsy 2.5 us
t,
t? ic = 64, 181 = 1.2A, Tc = 25°C, fgg ::
i .
V| = - .
i 4 BE({off) JOV See Figure 2 T
i txo . 300 HS
! tsy 3 us
frv Ic = 6A, lg1 = 1.2A, Tc = 100°C, 300 | ns
i v = -10V, SeeFigure2 150 | ns
™ BE(off) . g ‘ 50 ns
tyo 500 ns

t1 TIPL Devices
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TIPL752, TIPL752A 7 -33-/3

N-P-N SILICON POWER TRANSISTORS

P

PARAMETER MEASUREMENT INFORMATION

kXl

i Rgc=330
]
i Veg=200V
.
100 pF
)
VoFF
108 - !
TEST CIRCUIT .
b |
—
]
i -
@
s
(2}
®
1]
'
CURRENT WAVEFORMS H
NOTES: A. TheVgegn v form is supplied by the foll g characteristics: t; < 15ns, tf< 15ns, Zgyy = 50Q, ty, = 20us,
duty cycle € 2%.
B. Waveforms are monitored on an oscill pe with the following characteristics: t; < 15 ns, Rjp > 10MQ, Cjp € 11.5pF.
C. Resistors must be noninductive types.
FIGURE 1. RESISTIVE-LOAD SWITCHING
: ’.' 1
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Tl A TIPL752, TIPL752A
N-P-N SILICON POWER TRANSISTORS
T-33-/3
PARAMETER MEASUREMENT INFORMATION
270 Q ¢ BY205 =20 s
' Duty Cycle = 3,3%
' TIPZO
- VOFF
ADJUST Rg FOR REQUIRED Ig
TEST CIRCUIT
0
'B(on)i]-#q A(90%) g
s __.L___’_ BASE CURRENT 3
(o]
wd
a
=
A-B=tgy
COLLECTOR VOLTAGE A-C=1yy - o
D-E=tg
E-F=ty
B~E =ty
E (10%)
IC{on) ——ei— — e . COLLECTOR CURRENT
| F (2%}
. VOLTAGE AND CURRENT WAVEFORMS
. NOTES: A. Waveforms are moni‘iored on an oscill pe with the following char tr € 16ns, Rjn > 10MQ, Ci, € 11.5pF.
‘l B. F i must be noninductive types.
' FIGURE 2. INDUCTIVE-LOAD SWITCHING
b
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TIPL752, TIPL752A ' ] ~-33-(3
N-P-N SILICON POWER TRANSISTORS
TYPICAL CHARACTERISTICS
RESISTIVE-LOAD TURN-OFF TIME RESISTIVE-LOAD TURN-OFF TIME
. v§s Vs
BASE CUTOFF CURRENT COLLECTOR CURRENT
1 T T T T . 10 Ip1=—Ig2=1¢/5
5‘511 =—1B2=1c/5] Tc=25°cz cs —
: ¢ =25°C
3 | 4 \
. | F—
' \\ tr \\“
5_0.4 - 14 Nts
| I
. o 1
£
= NG g
' : 04 - -
\ < -
_ ——t— ta
0.1 I 0.1
1 a4 10 1 4 10
1¢ ~ Collector Current — A Ic — Callector Current — A
FIGURE 3 _ FIGURE 4
I
COLLECTOR-EMITTER SATURATION VOLTAGE BASE-EMITTER SATURATION VOLTAGE
vs vs
> BASE CURRENT BASE CURRENT
= 1
— 5 T > 2120 —— T T
= g | 1| |~—-Tc=100°c ! Te=25°C Ic=6A |-
r £ u A~ T——Tc=25°C g1 ! -t
w) >, A—lelc=6A 3 | A4
o “ Y1l icean 5110 —tIc=4A A
< i e’ § | AT LT
- TRT N ie-2a £ 1.05 —i¢ =2 A NA AT
o 33 o e 7 g \ /)}///’I:-m
. ' é |1 |= \_‘—\—'IC"'A (2100 1 /’
E |4t £ y,
ST AT B T |
\ \ S 0.90 A A f
9 e 0.
- N\, g / / |
\ \ /
Q1 \ N { 0.85
> A Ny % 4
2 [~ 2080 4 .
. 'mg' UE §-‘ 3
o0 < > 0.75
> 0 04 08 12 16 2 24 0 04 08 12 16 2
ig — Base Current ~ A Ig — Base Current — A
FIGURE 5 FIGURE 6
: 7} 12|
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R OTR ‘ TIPLT52, TIPL752A
: . N-P-N SILICON POWER TRANSISTORS
T -33~/3

TYPICAL CHARACTERISTICS

FORWARD CURRENT TRANSFER RATIO

vs COLLECTOR CUTOFF CURRENT ~

COLLECTOR CURRENT CASE TEMv:ER ATURE _
100 V, . 5\}}_{ 10 _
o = =

e F C!E!!,IH! g 4—"35’0 =
B ,o[Tcm 1z ' TIPL762A  —
5 Iy & . VCE=1000V )
f N .
= e © 04 V.4
e Tg = 25°C £
£ | g y
g " S o =
B - T it
§ T 1¢ = - 65°C § 0.04 TIPL752
s 4 3 B VCE=800V ]
n 1 001 ==
e £ 0.004 i
£ o

1 0.001 -

0.1 04 1 4 10 40 100 -8 -—40 0O 40 80 120

I¢ — Collector Current — A . Tc — Case Temperature — °C
FIGURE 7 FIGURE 8

- MAXIMUM SAFE OPERATING AREA

LIMITING CONDITIONS
FOR POWER-DOWN TRANSIENT

FORWARD-BIAS SAFE OPERATING AREA 8
12 > T T T T
- 100 == Ig1=3A B
aoF Tc=25°C 026 A<Igy<1AT] 2
10 Te <100°C - o
< - <
|10 R i \ a
® H H = 8 o
g 4 1 5 Y =
3 10 ps 4 AN L 5
© ! A ! 9%
§ 1 100 s =1 :3; L
2 04 # T HHH 2 \
g™ 1ms N\ 8 a
' | \ ! \
o 0.1 3 [$]
g =t 10 msi: ' 2222 = \ TIPL752A
o0 i L 2
- ~ DC Operation P TIPL752
PP v L o 1T 0 « \ o oy
Y a 10 40 100 400 1000 ) 200 400 600 800 1000
VCE ~ Collector-Emitter Voitage — V VCE — Callector-Emitter Voltage — V
FIGURE 9 FIGURE 10 .
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TIPL752, TIPL752A A 7 -33~/3
N-P-N SILICON POWER TRANSISTORS -
THERMAL INFORMATION
THERMAL RESPONSE DISSIPATION DERATING CURVE
H 4 =z = z - 100
| 1 £50% Duty Cycle FiHi— 0 i \ \
N & -1 .
¥ ‘2(')%': I o 80
10% 1 i
F 0.1 = 5
SgESC- 2w N\
r /' B \
—2%11} 2
= el & N
i 2 5 40 \\
N 5 0.01 | ' M v
E ‘ = § N
‘Z: LR £ 2 \\
Duty Cycle = t1/t2
5 [ See Notec; \
£ 0.001 IRTT TR AT 0
s .10-5 104 103 10-2 101 0O 40 80 120 160 200
N t1 — Power Pulse Duration — s T — Case Temperature — °c
FIGURE 11 FIGURE 12

Z,
NOTE 6: Read time at end of t1, Tj{max) — TC =PD(peak) * (-ﬁ%c:) * RgJC(max).
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